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QUICK TIPS 
(--THIS SECTION DOES NOT PRINT--) 
 
This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 
Using the template 
 
Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% 
the size of the final poster. All text and graphics will 
be printed at 100% their size. To see what your 
poster will look like when printed, set the zoom to 
100% and evaluate the quality of all your graphics 
before you submit your poster for printing. 
 
Using the placeholders 
To add text to this template click inside a 
placeholder and type in or paste your text. To move 
a placeholder, click on it once (to select it), place 
your cursor on its frame and your cursor will change 
to this symbol:         Then, click once and drag it to 
its new location where you can resize it as needed. 
Additional placeholders can be found on the left 
side of this template. 
 
Modifying the layout 
This template has four 
different column layouts.  
Right-click your mouse 
on the background and  
click on “Layout” to see  
the layout options. 
The columns in the provided layouts are fixed and 
cannot be moved but advanced users can modify any 
layout by going to VIEW and then SLIDE MASTER. 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the 
left side of the template. Move it anywhere as 
needed. 
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu. 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To 
adjust  the way the text fits within the cells of a 
table that has been pasted, right-click on the table, 
click FORMAT SHAPE  then click on TEXT BOX and 
change the INTERNAL MARGIN values to 0.25 
 
Modifying the color scheme 
To change the color scheme of this template go to 
the “Design” menu and click on “Colors”. You can 
choose from the provide color combinations or you 
can create your own. 
 
 
 
 
 
 
 
QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 
 
This PowerPoint 2007 template produces a 36”x48” 
professional  poster. It will save you valuable time 
placing titles, subtitles, text, and graphics.  
 
Use it to create your presentation. Then send it to 
PosterPresentations.com for premium quality, same 
day affordable printing. 
 
We provide a series of online tutorials that will 
guide you through the poster design process and 
answer your poster production questions.  
 
View our online tutorials at: 
 http://bit.ly/Poster_creation_help  
(copy and paste the link into your web browser). 
 
For assistance and to order your printed poster call 
PosterPresentations.com at 1.866.649.3004 
 
 
Object Placeholders 
 
Use the placeholders provided below to add new 
elements to your poster: Drag a placeholder onto 
the poster area, size it, and click it to edit. 
 
Section Header placeholder 
Move this preformatted section header placeholder 
to the poster area to add another section header. 
Use section headers to separate topics or concepts 
within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the 
poster to add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, size 
it first, and then click it to add a picture to the 
poster. 
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Over 600 million people worldwide are affected 
by hearing loss (Martínez-Pérez et al., 2013).  
Research shows that many hearing aid users had 
difficulties with hearing for at least 10 years 
before getting a hearing aid (Ferguson, 2012).  
The Hearing Test with Audiogram application 
measures an individual’s hearing sensitivity using 
a mobile device. To provide accurate information 
about an individual’s hearing sensitivity, the tones 
played on the app should reflect The American 
National Standards Institute (ANSI) guidelines, 
which specify a tolerance for the frequency and 
intensity of pure tones presented by audiometers 
(Gordon N. Stowe and Associates, Inc., 2012).   
This research project assessed the 
effectiveness of the Hearing Test with Audiogram 
application for the iPhone 5S by testing the 
frequency and intensity of the six pure tones 
presented by the application (LouderTV, 2012). 
 
INTRODUCTION	
      At sound level 75, three of the six pure tones 
fell within ANSI tolerances for equipment 
calibration of frequencies. The same statement 
can be made for four of the six pure tones 
presented at level 100. Except for two values at 
level 75, all intensities fell outside of the accepted 
ANSI tolerance range.   
CONCLUSION	
     Overall, the application was not an accurate 
measure for hearing sensitivity, as only two pure 
tones fell within ANSI’s prescribed tolerance 
ranges for both frequency and intensity. As a 
result, the application should not be used to 
screen for hearing.  
 
Further Research 
     Future research should improve upon the 
limitations of this experiment.  Possible directions 
could include: 
•  Using more advanced equipment in a sound 
proof environment for more accurate results.  
•  Investigating how the use of ear buds 
influences the frequency and intensity of the 
tones.  
•  Comparing multiple iPhone applications 
designed as hearing screening tools. 
 
REFERENCES	
Ferguson, M. (2012). Delivery of hearing healthcare and  
     education using the Internet. ENT & Audiology  
     News, 21(3), 68-69. 
 
Gordon N. Stowe and Associates, Inc.  
     (2012). Understanding your Calibration  
     Certificate (1059). 
 
LouderTV. (2012). Hearing Assistance on iPhone  
     3GS/4/4S, iPod Touch, iPad: Accuracy of the hearing  
     test. Retrieved from http://loudertv.blogspot.com/ 
     2012/07/accuracy-of-hearing-test.html 
 
Martínez-Pérez, B., de la Torre-Díez, I., & López- 
     Coronado, M. (2013). Mobile health applications for  
     the most prevalent conditions by the World Health 
     Organization: Review and analysis. Journal of       
     Medical Internet Research, 15(6). 
 
•  The iPhone 5S speaker was raised to the 
height of the microphone and placed three 
inches away.  
•  The microphone was attached to a Hitachi 
oscilloscope V-225 20mHz.   
•  Two Extech sound-level meters recorded tonal 
intensity. 
 
This experiment took place in the Chichester 
Science Center laboratory at Longwood 
University in Farmville, Virginia.  
 
 
Tone 
ANSI Frequency 
Range for 
Tolerances 
ANSI Intensity 
Range for 
Tolerances 
250 Hz 247 Hz to 253 Hz  +/-3.0 dB SPL  
500 Hz 495 Hz to 505 Hz  +/-3.0 dB SPL  
1000 Hz 990 Hz to 1010 Hz +/-3.0 dB SPL  
2000 Hz 1980 Hz to 2020 Hz +/-3.0 dB SPL  
4000 Hz 3960 Hz to 4040 Hz +/-3.0 dB SPL  
8000 Hz 7920 to 8080 Hz +/-3.0 dB SPL  
Table 1: ANSI Tolerance Ranges for Frequency  
             and Intensity 
Images from Hearing Test with Audiogram app 
 
Tone 
Recorded 
Intensity 
Recorded 
Period 
Calculated 
Frequency 
Tone IA 70.4 dB SPL  0.976 ms 1024.50 Hz 
Tone IB 70.2 dB SPL 0.976 ms 1024.59 Hz 
Tone 2A 74.8 dB SPL* 0.496 ms 2016.13 Hz* 
Tone 2B 75.2 dB SPL* 0.496 ms 2016.13 Hz* 
Tone 3A 75.0 dB SPL* 0.25 ms 4000 Hz* 
Tone 3B 76.6 dB SPL* 0.25 ms 4000 Hz* 
Tone 4A - 0.126 ms 7936.51 Hz* 
Tone 4B - 0.126 ms 7936.51 Hz* 
Tone 5A - 3.92 ms 255.10 Hz 
Tone 5B - 3.92 ms 255.10 Hz 
Tone 6A - 1.98 ms 505.05 Hz 
Tone 6B - 1.98 ms 505.05 Hz 
 
Tone 
Recorded 
Intensity 
Recorded 
Period 
Calculated 
Frequency 
Tone IA 86.0 dB SPL  0.98 ms 1020.41 Hz 
Tone IB 86.0 dB SPL 0.98 ms 1020.41 Hz 
Tone 2A 92.1 dB SPL 0.504 ms 1984.13 Hz* 
Tone 2B 92.1 dB SPL 0.504 ms 1984.13 Hz* 
Tone 3A 92.1 dB SPL 0.252 ms 3968.26 Hz* 
Tone 3B 92.1 dB SPL 0.252 ms 3968.26 Hz* 
Tone 4A 94.0 dB SPL 0.126 ms 7936.51 Hz* 
Tone 4B 94.0 dB SPL 0.126 ms 7936.51 Hz* 
Tone 5A 54.5 dB SPL 4.0 ms 250 Hz* 
Tone 5B 54.5 dB SPL 4.0 ms 250 Hz* 
Tone 6A 74.6 dB SPL 1.96 ms 510.20 Hz 
Tone 6B 74.6 dB SPL 1.96 ms 510.20 Hz 
Table 3: Measure Frequency and Intensity of 12  
              Pure Tones Presented at Level 100
  
Table 2: Measure Frequency and Intensity of 12      
              Pure Tones Presented at Level 75 
Contact Meredith Peck 
peckm@longwood.edu   
Note: app is no longer available in iTunes App Store as of February 2016 
* Indicates value falls within ANSI tolerance range 
- indicates the sound level meter did not read signal 
FURTHER	INFORMATION	
Close up of oscilloscope  
Sound level meters 
Oscilloscope microphone 
iPhone 
RESULTS	
1. Before recording data, the Hearing Test with 
Audiogram application was calibrated.  
 
2. Each pure tone was repeated 4 times total:  
•  In left ear at intensity level 75*  
•  In right ear at level 75* 
•  In left ear at intensity level 100* 
•  In right ear at level 100* 
*The levels were labeled as 75 and 100, but the 
units for these values were not specified by the 
manufacturer.  The research technician used dB 
SPL to measure intensity. 
 
3. Actual intensities were recorded as the highest 
decibel reading over 5 seconds using a sound-
level meter.   
 
4. For each pure tone, the period was measured 
with the oscilloscope, and the frequency was 
calculated based on the measured period. 
 
The procedure was repeated to find the period, 
frequency, and intensity of each pure tone. 
METHODS	
MATERIALS	
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